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Investigations  were  done  on  the  use  of  the  dietary  nitrogen  by  fattening  steers 
between 300-450 kg using the method of in vivo nutrient digestibility and nitrogen 
balance. Alfalfa and corn-based diets were used, in different forms of preservation 
and with different ratio of the bulk forage to the concentrate feeds; diet digestibility 
expressed as organic matter and protein varied between 72-76% and between 66-
75%  respectively;  the  best  performance  produced  by  the  corn  silage  diets  were 
observed in diet 2 (with ammonia), while the best results produced by the alfalfa 
diets was noticed in diet 5 (haylage); nitrogen balance showed the highest values of 
the retained nitrogen in the alfalfa half-hay diet, the alfalfa hay diet having lower 
values. 
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Introduction 
 
Increasing the efficiency of dietary nitrogen utilization correlated to the 
better utilisation of the compound feeds compared to the basic ingredients and 
implicitly to the higher energy content of the diets, is a much debated issue, which 
is not always in agreement with animal productivity and health. We formulated 
diets with variable ratios of bulk and concentrate feeds, from 28% to 52.4%, based 
on feeds commonly used in animal feeding. We used the main forage crops grown 
in Romania, alfalfa and whole plant corn, as bulk forages; barley and ear corn as 
energy sources; sunflower meal and peas as protein sources. 
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Material and Methods 
 
The trial used Romanian spotted steers of 300 kg initial body weight. The 
groups  consisted  of  8  steers,  the  number  of  the  digestibility  stands  of  the 
physiology laboratory. The stands allowed the correct recording of the feed intake, 
leftovers, faeces and urine using a simplified system placed in the basement of the 
house. 
The weekly balances which used the technique proposed by Schiemann 
(1978) required the daily sampling of the diet, leftovers, faeces and urine from 
which average samples were collected and analyse chemically (Weende) including 
for nitrogen. The retained nitrogen was determined comparatively by slaughtering 
two steers in the beginning of the experiment from the spare group, and of the 
entire  group  of  steers  in  the  end  of  the  experiment.  The  results  of  carcass 
components, organs and skin were summed up. 
The diets consisted of ensiled corn treated with urea (3%), ammonia (2.5 
kg/100 l water) and Biocons and alfalfa preserved as hay, half-hay and haylage 
(M.Vintilă  1989).  The  concentrate  feeds  consisted  of  mixtures  of  corn,  barley, 
sunflower meal and peas. The diets were balanced with 1% vitamin-mineral premix 
on DM basis. 
The average experimental period was 100 days, ranging between 80 and 
120 days. The proportion of concentrate feeds ranged between 52.4% in diet 6 with 
alfalfa haylage and 28% in diet 4 with alfalfa hay and corn silage, as shown in 
Table 1. The data were processed statistically with equations proposed by Sandu, 
1995. 
 
Table 1.  
Diet formulation (%). 
  Diet 
Feeds  1  2  3  4  5  6 
Corn silage. urea  59.2           
Corn silage. ammonia    55.3         
Corn silage. Biocons      50.3  45     
Alfalfa hay        27     
Alfalfa half-hay           60.3   
Alfalfa haylage            46.6 
Barley  13.9  29.1  31.3       
Corn        7  38.7  52.4 
Peas        20     
Sunflower meal  25.9  14.6  17.4       
Premix  1  1  1  1  1  1 
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Results and Discussions 
 
The block analysis of the six experiments showed the following: 
a) the dry matter content of the three variants of corn silage varied according to the 
vegetative stage and preservation technology between 254 and 372g.  
The crude protein level expressed by 1000g DM ranged between 67g in the variant 
with Biocons to 100 g in the variant treated with urea; the average nitrogen level 
was 79%. 
- the three forms of alfalfa preservation (hay 851 g DM, half-hay 503 g DM and 
haylage 388 g DM) had 171; 208 and 197 g CP/1000 g DM. 
- the concentrate feeds with similar dry  matter content (834-875) had different 
contents of protein: 101 and 105 g for barley and corn, 333 g for sunflower meal 
and 245 g for the peas (Tables 2 and 3). 
The  dry  matter  of  the  silages  was  corrected  according  to  Das  D.D.R. 
Futterbewertungs system (1989) for the loss of volatile compounds during drying 
in the stove. 
 
    Table 2.  
Chemical composition of the bulk forages  
 
Feeds  DM  OM  CP  CF  CE/MJ 
Corn silage. urea  372  946  100  230  18.43 
Corn silage. ammonia  281  922  79  254  17.67 
Corn silage. Biocons  254  920  67  251  17.65 
Alfalfa hay  851  898  171  330  18.47 
Alfalfa half-hay   503  904  208  276  18.37 
Alfalfa haylage  388  905  197  266  18.69 
 
   Table 3.  
Chemical composition of the concentrates 
 
Feeds  DM  OM  CP  CF  CE/MJ 
Barley  848  962  101  65  18.41 
Corn  874  974  105  28  19.00 
Sunflower meal  834  925  333  250  18.93 
Peas  875  962  245  73  18.84 
 
b). Feed intake ranged between 6.7 kg DM /steer/day for the corn-urea diet and 
8.46Kg DM /steer/day for the alfalfa half-hay diet. The diet with corn silage treated 
with ammonia and the diet with alfalfa half-hay had the best intakes. 
The minimal and maximal intake values were correlated with the tables and norms 
of Troccon(1987), Geay and Micol(1987); intake level according to the bulk forage 
to concentrate feeds ratio was monitored and compared to the results reported by   603
Rus and Burlacu(1980), Burlacu and Nicolae (1988) who fed different amounts of 
corn and corn silage to fattening steers. 
 c). The alfalfa-based diets produced higher daily weight gains than the corn-based 
diets  (1144  g/steer/day  compared  to  1075  g/steer/day).  The  highest  daily  gains 
were produced by the diets of alfalfa half-hay and alfalfa haylage as bulk feeds and 
ear corn as concentrate feed (1432 and 1400 g/steer/day) (Table 4). 
Table 4.  
Steer performance 
Diet  Experimen
tal days 
Initial 
weight 
Final 
weight 
Total 
gain 
Gross daily 
gain 
Net daily 
gain 
1. Corn silage. urea  80  326  412  86  1075±92.8  925±92.98 
2.  Corn  silage. 
ammonia 
115  279  429  150  1307±133.3  1044±66.95 
3.  Corn  silage. 
Biocons 
118  275  422  147  1248±74.56  1021±78.88 
4. Alfalfa hay  111  306  434  128  1144±186.63  991±66.54 
5. Alfalfa half-hay   88  312  438  126  1432±63.72  1238±20.82 
6. Alfalfa haylage  120  300  468  168  1400±85.31  1200±85.38 
 
The bulk forages had a good ingestibility and a higher satiety value; the energy 
protein balance of the diet (IDPN-IDPE) was achieved by combining the alfalfa 
half-hay or haylage rich in nitrogen compounds with the ear corn which had a high 
energy level. 
d) Nutrient digestibility varied with the type of diet; organic matter digestibility 
was similar in the variants with corn silage, 72-73%; slightly lower in the alfalfa 
hay, 70%; and higher in the alfalfa haylage. Protein digestibility displayed different 
coefficients: 66-68% for the corn silages and 74-75% for the alfalfa haylage. The 
nitrogen free extractives displayed a similar trend, while for the fat and fibre, the 
alfalfa  haylage  had  lower  values  than  the  corn  silages:  61-65%  and  44-47% 
compared to 75-78% and 58-58%. The higher inclusion of the corn into the diets 
lowered the digestibility coefficients of the crude fibre to 44-47%, modifying thus 
the  activity  of  the  celullosolytical  microflora,  but  didn’t  change  the  overall 
digestibility of the organic matter while increasing NFE digestibility. 
   Table 5.  
Nutrient digestibility 
Diet   OM  CP  EE  CF  NFE 
1  72±0.81  67±0.1  75±0.81  58±0.82  78±1.82 
2  73±1.15  66±0.4  78±0.82  58±0.63  79±2.06 
3  73±0.82  68. ±1.15  75±0.03  58±1.71  79±1.41 
4  70±0.82  65±1.41  61±115  54±1.83  78±2.22 
5  72±0.08  75±2.45  56±0.82  44±0.82  81±1.41 
6  76±0.8  74±1.15  65±1.83  47±1.26  84±1.26 
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 e).  analysing  the  energy  and  protein  intakes  required  for  the  weight  gain,  no 
favourable influence of these two categories of feeds was noticed; however, the 
alfalfa hay diet displayed higher values (lower efficiency): 6.57 kg DM, 6.6 FU and 
520g IDP (Table 6). 
 
          Table 6. 
Feed conversion ratio. 
Die   DM Kg /Kg gain  FU /Kg gain  IDP g /Kg gain 
1  6.25±0.30  6.33±0.33  513±27.4 
2  6.00±0.51  6.08±0.49  475±39.15 
3  6.28±0.09  6.23±0.09  511±7.75 
4  6.57±0.53  6.60±0.51  520±44.08 
5  5.91±0.15  6.09±0.15  465±12.66 
6  5.38±0.25  6.30±0.28  440±84.61 
 
f). The daily ingested amounts of nitrogen varied between 142.88g and 224,8g 
which were directed on various paths: the nitrogen eliminated daily through faces 
amounted to 25% in diet 5 and 37% in diet 4, which give digestibility coefficients 
between  63  and  75%.  Making  the  difference  between  the  nitrogen  eliminated 
through  urine,  which  had  daily  values  of  67.84g  to  138.72g  we  obtained  the 
retained nitrogen which represented 13.3 – 19.5% of the ingested nitrogen. 
 
 Table 7.  Nitrogen balance  
 
Diet  Ingested 
N 
N faeces  N digestible  N urine  N retained 
g  %  g  %  g  %  g  % 
1  142.88  47.2  33±0.1  95.68  67±0.1  67.84  47.5±0.13  27.84  19.5±0.04 
2  170.72  58.24  34±3.61  112.48  66±3.37  83.68  49±3.33  28.8  16,8±0.13 
3  186.72  59.68  32±1.15  127.04  68±1.25  100.16  53.67±1.2  26.88  14.4±0.03 
4  179.36  66.00  37±0.2  113,36  63±0.05  89.12  49.7±0.06  24,24  13,5±0.07 
5  224.8  56.16  25±2.45  168.64  75±3.37  138.72  61.72±2.49  29.92  13.3±0.49 
6  177.12  46.08  26±1.15  131.04  74±1.17  102.75  58,0±0.91  28.29  15.9±0.14 
 
The data on nitrogen, retained protein, were very close to the values determined by 
the chemical composition in proteins and lipids of the meat as determined after the 
comparative slaughtering which were also published in (Voicu et al. 2003) where 
the retained protein for the steers of the same category ranged between 140 and 
187g Pr (retained protein), and 22.4g and 29.92g retained nitrogen. 
Data interpretation also considered the papers of Geay et al. (1987), Mc Cracken 
(1991) and P.Faverdin et al. (1995).  
 
Conclusions 
 
-  The chemical composition of the feeds revealed a dry matter content of the 
corn silage variants variable with the stage of vegetation, between 254g and 
372 g and by 1000g DM, between 67g and 100g. The alfalfa variants with   605
alfalfa hay with 851g DM, half-hay with 503g DM and haylage with 388g 
DM /Kg had 171g, 208g and 179g CP/kg DM. 
-  Feed intake – the corn silage treated with ammonia and the alfalfa half-hay 
diets were consumed best by the steers. 
-  The diets with the lowest ingestibility and with a moderate proportion of 
concentrates (R1,R4) produced lower daily weight gains, of 1075g and 
1144g compared to the diets with alfalfa half-hay and haylage (R5,R6) 
which produced higher daily weight gains: 1432 and 1400 g.  
-  Nitrogen balance showed higher nitrogen digestibility and higher amounts 
of daily retained nitrogen correlated with the dietary protein and with diet 
ingestibility.  
 
Bibliography 
 
1.  Burlacu Gh.. (1985) Metabolismul energetic la animalele  de fermă. Ed. 
CERES. Bucure ti; 
2.  Geay Y., Miicol D., (1987) Bull .tech.No. 70, INRA, 173-185; 
3.  Gh. Burlacu., M.Nicolae., R. Burlacu (1988)- Valoarea nutritivă a 
porumbului  i a silozului de porumb administrat în diferite proporŃii în  raŃie la 
tineretul taurin. Anale IBNA  
4.  K.J.Mc Cracken and col. (1991)- Prooceedings of energy metabolism of 
farm animals. 
5.  R. Verite et JL Peyraud (1993)-NutriŃia azotată la rumegătoare. 
Alimentation de bovins, ovins, caprins.INRA- 
6.  Rus V  i Burlacu Gh. (1980) Arch. Tierernahr.32. 7/8 605-618 
7.  Schiemann R. (1978) Anwendung des DDR futterbewertungssystem in der 
Pflanzen production , VEB Deutsch LandW. Berlin. 
8.  Sandu. Gh. (1995) Experimental designs in animal science. Ed. Coral-
Sanivet, Bucuresti; 
9.  Troccon J.L. Buletin technique (1987) Recomandation alimentaires 
pour veaux et genises d/elevage.-167 ; 
10. Vintilă M (1989) Tehnologii noi de preparare a nutreŃurilor; 
11. Voicu I. (2003) “ Progress in research on energy and protein         
metabolism”- 265 
12. *** Das D.D.R. (1989) Futterbewertungs system; 
 
 
 